
not just particularly engaging species and conserva-
tionists but also the need to more effectively and,
whenever possible, optimistically engage the public.
Ford’s foreword and Weaver’s brief chapter reflect
thefield’s awareness of the need for greater visibility,
but this is not a case of media-friendly fluff serving to
raise interest in the volume or its concerns. Weaver
offers a genuinely welcome, informative, and rele-
vant perspective on portraying Dian Fossey in the
film Gorillas in the Mist (1988). Her experience coin-
cides with other contributors and the places they
work, where local community involvement consis-
tently plays a part in successful conservation. By the
end of the book, I frequently found myself wonder-
ing whether further emphasis on this facet of conser-
vation in the U.S. might yet yield better results both
domestically and abroad.

Multiple chapters address media attention’s value
to conservation; the need for public buy-in; and the
importance of abandoning short-term thinking for
the longer-term perspective needed to address exist-
ing concerns while mitigating developing problems
before situations deteriorate further. Armstrup’s
point about the challenges presented by “science
and logic [being] . . . confounded by politics and
subsidized denial of empirical evidence” (p. 140)
takes on particular resonance given the often toxic
partisanship and resistance to dialogue that has be-
come common in the U.S. and elsewhere.

Greater visibility and public engagement remain
concerns. Richard Attenborough represents themost
important English-speaking proponent and popular-
izer of the need for conservation. The star power Ford
and Weaver bring to the field would benefit greatly
from wider and more varied reinforcements. Creativ-
ity inmultiplemedia and a range of activities, whether
more conservation-oriented work by a street artist
such as Banksy, programming on HBO, Netflix, or
Amazon Prime that extends beyond documentaries,
Live Aid-style events, and some as of yet unknown
popular culture phenomenon would all help raise
awareness of and address a critical global situation
moreeffectively thanpeer-reviewedpublications alone.
But although greater involvement from more people
would always be welcome, this collection represents
several steps in the right direction, providing useful
perspective and inspiration for those conservation-
ists who have just started their careers or will soon
do so as well as for people who can get a better sense
of what we can all do by beingmore conscious of our
environmental impacts.

Jeffrey V. Yule, Interdisciplinary Arts & Sciences,
Dixie State University, St. George, Utah

Freshwater Biodiversity: Status, Threats

and Conservation. Ecology, Biodiversity and
Conservation.

By David Dudgeon. Cambridge and New York: Cam-
bridge University Press. $89.99 (hardcover); $44.99
(paper). xvi + 499 p. + 28 pl.; ill.; species and gen-
eral indexes. ISBN: 978-0-521-76803-0 (hc); 978-0-
521-74519-2 (pb). 2020.

Freshwater ecosystems harbor a disproportionate
amount of the Earth’s biodiversity. Unfortunately,
human activities are threatening freshwater ecosys-
tems throughout the world. Many have already
been severely degraded or lost, with devastating im-
pacts for the species inhabiting them. In Freshwater
Biodiversity, Dudgeon presents an impressive com-
pilation of the status, threats, and prospects of the
Earth’s freshwater biodiversity that will be of great
use for professionals or students interested in fresh-
water conservation.

The book is organized into nine chapters. Chap-
ter 1 provides a general introduction discussing fresh
water as a resource, with summaries of its distribu-
tion and uses by human populations and the prob-
lems arising when it becomes scarce. Chapter 2
reviews the freshwater extinction crisis, presenting
estimates of the magnitude of the decline and high-
lighting key patterns. Chapters 3 through 7 cover
some of the major factors affecting freshwater eco-
systems such as overexploitation, alien species, river
regulation, the threats to lacustrine biodiversity, and
climate change. Chapter 8 transitions to the poten-
tial for ecosystem services to incentivize conservation
efforts, and Chapter 9 concludes with an overview of
opportunities for conserving freshwater biodiversity.

Although not exhaustive, the author succeeds in
providing a comprehensive overview of the freshwa-
ter biodiversity crisis in a single, accessible volume.
Chapters on topics for which there is a substantial lit-
erature, such as the effects of river regulation (e.g.,
dams) or the projected impacts of climate change,
provide clear summaries of complex issues. The book
also fills some important gaps. The chapter on over-
exploitation of freshwater resources, an often-
neglected topic, is 62 pages long and covers diverse
points such as the evidence of historical overfishing
and importance of freshwater fisheries, attributes
that increase in vulnerability to overexploitation,
the overexploitation of freshwater organisms, in-
cluding fish, invertebrates, reptiles, and keystone
mammals, among others. The final chapter on con-
servation of freshwater biodiversity, another topic
that has historically received less attention than ter-
restrial or marine conservation, includes sections
on freshwater protected areas, habitat restoration,
reestablishing connections in freshwater landscapes,
ex situ conservation, and the efforts ofmajor scientific
organizations promoting freshwater conservation,
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among others. Thewealth of concisely presenteddata
is a great virtue of the book. For example, Table 1.1
lists volumes of fresh water withdrawn/appropriated
by humans, Table 2.1 ranks the major factors threat-
ening freshwater ecosystems, Chapter 3 provides esti-
mates of the economic importance of freshwater
fisheries, Table 4.1 illustrates the range of freshwater
taxa represented among alien species globally, and so
on throughout the volume. Case studies presented in
boxes are another useful featureof thebook thatmake
it easy to access key examples of the topics covered
such as the extinction of the Yangtze River dolphin,
the extinction crisis that pearly mussels (Unionidae)
are facing, and the plight of the Titicaca water frog.
The author has also clearly made an effort to include
examples from outside the north temperate zone, a
welcome approach given the historical biases in the
literature. In summary, readers interested in the
freshwater conservation crisis will find this volume
a valuable resource.

Windsor E. Aguirre, Biological Sciences, DePaul
University, Chicago, Illinois

Handbook of Citizen Science in Conservation

and Ecology.
Edited by Christopher A. Lepczyk, Owen D. Boyle, and
Timothy L. V. Vargo; Foreword by Reed F. Noss. Oakland
(California):University of CaliforniaPress.$85.00 (hard-
cover); $39.95 (paper). xviii + 313 p.; ill.; index.
ISBN: 9780520284777 (hc); 9780520284791 (pb);
9780520960473 (eb). 2020.

Citizen science describes a range of scientific collab-
orations between trained specialists andmembers of
the general public. For centuries, science projects
have been enriched by the efforts of nonspecialists
in various capacities. However, in recent years, ad-
vancements in communication and computational
power have made possible an unprecedented scale
of science endeavors, and the contributions of citizen
scientists facilitate such growth. For example, iNat-
uralist is a mobile platform that enables thousands
of members globally to upload species occurrence
observations. A successful project contributes to new
science while cultivating mutual respect between citi-
zen scientists and specialist researchers (managers),
benefiting all partners. If properly implemented,
citizen science projects may enhance community
understanding in the researchers’ field(s) of study,
and in some casesmay enhance local science literacy
by giving nonexperts opportunities to design exper-
iments and direct data collection. However, careful
consideration should be placed on the goals and
scope of involvement by citizen scientists. The edi-
tors and authors of Handbook of Citizen Science in
Conservation and Ecology extoll the potential mutual

benefits of citizen science, both in conducting large-
scale research projects and in encouraging a scientif-
ically literate public. The authors also warn against
potential challenges, from the loss of participant inter-
est over time to inconsistency of data collection. The
authors suggest ways to mitigate trouble and retain ac-
tive participants.

Aimed at ecologists who might build successful
collaborations with citizen scientists, this book lays
out practical protocols and presents ample guide-
lines for establishing such a program from start
to completion. It provides comprehensive and exe-
cutable steps for planning data analysis, visualiza-
tion, and reporting of results, broadly applicable
to a range of ecology and conservation applica-
tions. Although naïve practitioners may invite citi-
zen scientists to contribute to a planned research
project as an afterthought, the authors emphasize
that goals, guiding questions at all stages of project
development, preplanning, and organization are
essential to developing a successful citizen science
project.

Of course, any research project necessitates careful
planning of procedures and analysis. However, citizen
science projects additionally require assessment of fea-
sibility, coordination of volunteer efforts, training, and
reporting, as well as demonstrations of appreciation
for volunteer help. The roles of all involved individuals
and legal considerations should also be taken into ac-
count and clearly communicated among participants.
Managers should remember that the citizen science
aspect of the project itself is an experiment, in which
participantdata shouldbe collected, analyzed, andeth-
ically reported. The volume describes tools for evaluat-
ing the success of a citizen science program. It warns
strenuously against the idea that volunteer scientists
are “free labor” and against taking the endeavor lightly
if it is to be a success.

Finally, six case studies of successful citizen sci-
ence projects are described in detail. Helpfully, they
are explained using the same format in which the
book presents suggested planning strategies. The
case studies provide honest assessments of specific
successes and challenges. Many outside resources
are suggested for further reading.

The perceived gap between nonspecialist citizens
and trained scientists remains a source of skepticism
among some research reviewers, as some trained
scientists are hesitant to accept data collected by in-
dividuals with nontechnical backgrounds. This au-
thors amply address steps to ensuring the quality
of citizen science data, while assuring the legitimacy
of results produced by well-planned programs.

This is not a volume about specific ecological re-
search methods, but rather about the strengths and
challenges inherent to launching a project that in-
corporates data contributions of nonspecialists. It is
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